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1. An ink- jet head comprising a nozzle plate having a 
plurality of nozzle apertures and a lamination type piezoelectric 
converter arranged behind said nozzle plate and capable of being 
independently driven, and in which receding inkbetween the nozzle 
plate and the lamination type piezoelectric transducer is jetted, 
characterized in that an electric insulating oxide layer is formed 
on the surface and in the vacancy of the lamination type 
piezoelectric transducer. 

2. 1. An ink-jet head comprising a nozzle plate having a 
plurality of nozzle apertures and a lamination type piezoelectric 
converter arranged behind said nozzle plate and capable of being 
independently driven, and in which receding inkbetween the nozzle 
plate and the lamination type piezoelectric transducer is jetted, 
characterized in that an electric insulating oxide layer is formed 
on the surface and in the vacancy of the lamination type 
piezoelectric transducer by applying sol of which oxide particles 
are dispersed thereto. 
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1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
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3. hi the drawings, any words are not translated. 



CLAIMS 



[Claim] 

[Claim 1] The piezo-electric-crystal element for which it comes to form the low dielectric matter which is the 
piezo-electric-ciystal element equipped with the lower electrode, the piezo-electric-crystal layer formed on the concerned lower 
electrode, and the upper electrode formed on the concerned piezo-electric-crystal layer, and equipped the grain-boundary exposed 
region of the aforementioned piezo-electric-crystal layer with the low dielectric constant from the concerned piezo-electric-crystal 
layer at least. 

[Claim 2] The piezo-electric-crystal element to which the grain boundary of the crystalline of the aforementioned 
piezo-electric-crystal layer comes to exist in an abbreviation perpendicular direction to the aforementioned electrode side. 
[Claim 3] The aforementioned piezo-electric-crystal layer is the claim 1 which it comes to constitute considering titanic-acid lead 
zirconate as a principal component, or a piezo-electric-crystal element given in two. 

[Claim 4] A piezo-electric-crystal element given in any 1 term of the claim 1 whose thicknesss of the aforementioned 
piezo-electric-crystal layer are 0.5 micrometers or more and 5 micrometers or less, or the claim 3. 

[Claim 5] The aforementioned low dielectric matter is a piezQzelcctric-crystal element given in any 1 term of the claim 1 which 
consists of a crystalline which does not have a pe rovskite type structu re, or the claim 4. 

[Claim 6] The piezo-electric-crystal eleni^it-T5nEeclaim 3 pubhcaUoil) whose structure expression of the aforementioned low 
dielectric matter is the pyrochlore sto£toe of A2B207(howev^>^ contains Pb and B contains Zr and Ti) *♦. 
[Claim 7] The piezo-electric-crystal element of the claim 3pubhcation with the aforementioned amorphous low dielectric matter. 
[Claim 8] The actuator which equif^^edany 1 teniretAe^im 1 or the claim 7 with the piezo-electric-crystal element of a 
publication as vibrator. 

[Claim 9] The ink-jet formula record head equipped with the actuator of claim 8 publication. 
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DETAILED DESCRIPTION 



Petailed description] 

iJ^ja recording dCT.ce which forms a ctar.ctcr ml a picture m«>ge, 

&Mor.er.o.„..e«,e™n„.e«d,opwMch.a,«r-.™^;^-^^ 

bt=ts:s=rje=r=r^^...i- 

Pfri^SS-hei^^pwhr^newwhej-rc^^ 
8953 60 to 1 official rcpod elc. vibraled conveiruona^ly so (tat a 

eXtrtt?ptln.nLallyn.a^^^^^^^^^ 

[0004] However, in an ink-jet head, although it is f *™ ^ef rink-j^ head of the aforementioned structure is not 
lo an iiik drop of printing speed and a qu^^^tSTe^ tfa^^ou'^^o transducer, or the amount of expansion ^d 
enough as the amount of expansion and contraction per in order to acquire the flight force required of 

SSr.reSS*e».ag.««,el^»eh^.«^^^^^^^ 

[00051 to order to solve such a probta. an mternl '^^'^'^t^M^X thrjapatL Patent PubHcation No 

»SiLtS"i^^S^S^^^ 

rrh,ssr«rrnih^:^s,ts:p.w^^^ 

strength large low-batteiy-ization of a driver voltage is attamed. 
Kofd.,nvenUo„lHowever,™cc.eir.jettaad.»g^ 

ibove of the cutoff «ilh ink is madequate when the lamnMing tlf ,.P'^ "™ !2„" .rioritv was given to an electric 

brrat=^^tsss^:»h'St,.^ 

iri...forso,v^.a.ec,„ica,prohWT.e,*£e^^^^^^^ 
ipemngs, and the laniimttng type ptezoelectnctransduMWlnchteb™ 



6/11/02 11:53 AM 



^ of 3 



http://www4.ipdl.jpo.go.jp/cgi-binytran_web_cgi_ejje 



f/pe piezoelectric transducer breathe out. . ^ ■ .1. a ^ ^ 

[001 1] Moreover it is characterized by the manufacture technique of the ink-jet head of this invention forming the oxide layer of 
an electric insulation by applying the sol which the oxide particle distributed to the front face and hole of a laminating type 
piezoelectric transducer in the manufacture technique of an ink-jet head of having the nozzle plate which has two or more nozzle 
openings and the laminating type piezoelectric transducer which has been arranged behind this nozzle plate and which can be 
driven kidependently, and making the record ink between a nozzle plate and a laminating type piezoelectnc transducer breathmg 
out. 

[OplStion] According to this invention, since the oxide layer of an electric insulation is formed in a piezoelectric-transducer front 
face and a hole the electric insulation of a piezoelectric transducer improves and dielectric breakdown is suppressed. 
Furthermore in order to converge quickly the deck watertight luminaire by the oxide layer, damp-proof and heat-resistant 
enhancement, and the residual vibration of a laminating piezoelectric transducer, the stability of an oscillation charactenstic can 
also be raised. 

[Exl^plel Drawing 1 is the tropia cross section of the important section of an ink-jet head in this invention. A piezoelectric 
transducer 10 is the multilayer structure which accumulated a piezo electric ciystal 1 1 and the electnc conduction matenal 12a 
and 1 2b (the internal electrodes 1 2a and 1 2b are called hereafter.), such as a piezoelectric ceramics, by turns, respectively. 
Furthermore the electnc conduction matenal 14a and 14b (the external electrodes 14a and I4b are called hereafter.) is fonned m 
the piezoelectric transducer 10, and, as for external electrode I4a, the electric conduction is made with internal electrode 12b, 
respectively as for internal electrode 1 2a and external electrode 1 4b. As shown in drawing 3 , the oxide layer 1 3 of an electnc 
insulation is formed in surface lOa and hole lOb of a piezoelectric transducer 10 by the technique of mentiomng later. Moreover, 
the piezoelectric transducer 1 0 is joined on the base component 15. 

[0014] In such a configuration, the piezoelectric transducer 10 to which the electric field shown in drawing 2 when an electncal 
signal of operation is inputted into a piezoelectric transducer 10 were impressed is contracted in the orientation which mtersects 
perpendicularly with a nozzle plate 1 6. If this electric field are canceled, according to the elastic stability of a piezoelectric 
transducer 10, a pressure will be applied to the ink 17 between nozzle plates 16, and an ink drop will carry out the regurgitation 
from the nozzle opening 18. 

[00 1 5] The manufacture technique is described below. 

[0016] After applying to a piezoelectric-transducer front face ftindamentally the organosol which made the organic solvent the 
primary-dispersion solvent for nonmetallic oxides, such as metallic oxides, such as aluminum, titanium, and a zirconium, and 
silicon, or those conjugated compounds as a dispersoid, the oxide layer of an electric insulation is formed in a 
piezoelectric-transducer front face and a hole by evaporating and drying a solvent. (Example 1) 

The Si02-Zr02= weight ratio 65:35 used for the front face and hole of a piezoelectric transducer 10 20% of the solid contents 
which distributed ethanol to the dispersion medium made into a principal component, viscosity 7cP (centipoise), and the sol of 
0.01 micrometers of mean particle diameters as an example 1 . 

[00 1 7] First, a piezoelectric transducer 1 0 and the above-mentioned sol are separately installed in a pressurized container. The 
inside of a pressurized container is decompressed gradually, it goes, and a piezoelectric transducer 10 is immersed in a sol in the 
state of equilibrium pressure. And air is put in in a pressurized container, sealing of the hole is carried out to the front face of a 
piezoelectric transducer 1 0 using atmospheric pressure, and covering and restoration are carried out. 

[0018] The technique and the spin coat which are immersed only in atmospheric pressure, without carrying out reduced pressure 
processing at a method of application after immersing a piezoelectric transducer 10 in the above-mentioned sol otherwise, and 
carrying out pressure operation, and a dipping are sufficient. 

[001 9] Next, desolventization processing of a sol is carried out. The solvent of the sol which heated and filled up the piezoelectnc 
transducer with 80 degrees C is volatilized. Si02-ZrO two-layer is formed in the front face of a piezoelectric transducer 10 of 
this. 

[0020] If the above-mentioned immersing operation and stoving operation are repeated by turns, paint film defects, such as a 
pinhole, are lost, and the gas cutoff nature of a piezoelectric transducer 10 can improve fiirther, and can obtain a desired thickness 
(0.1 micrometers - several 100 micrometers). 

[0021] As a result of making drainage-system color ink breathe out by this example using the head which repeated the 
above-mentioned operation 3 times, insulation-ized the front face of a piezoelectric transducer by 0.6-micrometer Si02-ZrO 
two-layer, and was manufactured, the ink regurgitation by which it was stabilized more than 5 million line (I billion dots) was 

[0022] (Example 2) The alumina particle used for the front face and hole of a piezoelectric transducer 1 0 1 0% of the solid 
contents which distributed the isopropanol to the dispersion medium made into a principal component, viscosity 5cP (centipoise), 
and the alumina sol of 0.05 micrometers of mean particle diameters as an example 2. 

[0023] First, it was immersed only in atmospheric pressure, without carrying out pressure operation, the piezoelectric transducer 
was heated at 80 degrees C, the solvent was volatilized, and the alumina layer was formed in the piezoelectric-transducer front 
face. 

[0024] As a result of repeating the above-mentioned operation twice, insulation-izing the front face of thick ******** m a 
0.5-micrometer alumina layer and making the hot-melt ink always heated at 1 10 degrees C breathe out using the manufactured 
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head, the ink regurgitation by which it was stabilized more than 5 miUion Hne (1 bilUon dots) was possible. 
[0025] (Example 3) The Si02-Zr02-Na20 particle used for the front face and hole of a piezoelectric transducer 10 5% of the 
solid contents which distributed ethanol to the dispersion medium made into a principal component, viscosity 10c (centipoise), 
and the sol of 0.02 micrometers of mean particle diameters as an example 3 . 

[0026] First, the above-mentioned sol was applied on the surface of the piezoelectric transducer by the dipping, it heated at 120 
degrees C, the solvent was volatilized, and the Si02-Zr02-Na20 layer was formed in the thick ******** front face. 
[0027] As a result of repeating the above-mentioned operation 4 times, insulation-izing the front face of thick ******** by 
0.8-micrometer Si02-Zr02-Na20 layer and making the solvent ink which made the aliphatic hydrocarbon (tradename Isopar L, 
exon company make) of the high boiling point and a low volatility distribute a pigment breathe out using the manufactured head, 
the ink regurgitation by which it was stabilized more than 5 million line (1 billion dots) was possible. 
[0028] 

[Effect of the invention] According to this invention, it has the nozzle plate which has two or more nozzle openings, and the 
laminating type piezoelectric transducer which has been arranged behind this nozzle plate and which can be driven independently. 
In the ink-jet head which makes the record ink between a nozzle plate and a laminating type piezoelectric transducer breathe out 
By forming the oxide layer of an electric insulation in the front face and hole of a laminating type piezoelectric transducer, it has 
the effect that a piezoelectric transducer can be perfectly intercepted from mixing of foreign matters, such as moisture and dust, 
contamination, disturbance, etc. 

[0029] Moreover, there is no electric-insulation resistance degradation of a piezoelectric transducer, and it also has the effect of 
making possible the regurgitation which has endurance in a long period of time. 

[0030] Moreover, since it can be stabilized and all the ink of drainage-system ink, solvent ink, and hot-melt ink can be made to 
breathe out, it also has the effect that a quantity quality of printed character and a high definition ink-jet head can be offered. 
[0031] Furthermore, it also has the effect of offering the piezoelectric transducer excellent in thermal resistance. 
[0032] Furthermore, since the residual stress of a piezoelectric transducer can be converged quickly, it also has the effect which 
raises the stability of an oscillation characteristic by leaps and bounds. 
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